A novel Gram-stain-positive, endospore-forming bacterium, designated strain FJAT-18043 T ,
eiseniae A1-2 T and Bacillus horneckiae DSM 23495 T were obtained from the culture collections indicated and used as controls in phenotypic tests.
For phenotypic and physiological characterization, strain FJAT-18043 T was investigated after cultivation on NA plates for 24 h. Endospores were detected after 48 h by using a phase-contrast optical microscope (DMI3000B; Leica). The presence of endospores was investigated by using the Schaeffer-Fulton staining method (Murray et al., 1994) . Colony morphology was examined after 3 days of incubation at 30 8C in nutrient broth (NB). Strain FJAT-18043 T was cultured over the temperature range 5-50 8C (at intervals of 5 8C) and the pH range 5.0-11.0 (at intervals of 1 pH unit) in NB. Growth at various NaCl concentrations was tested over the range 0-11 % (w/v) NaCl (at intervals of 1 %) by incubating at 30 8C and pH 7.0 (Atlas, 1993) . Growth under anaerobic conditions was determined after incubation in a CO 2 incubator on anaerobically prepared NA. The Gram reaction was determined using the KOH method as described by Buck (1982) . Motility was examined on motility agar (Chen et al., 2007) . Oxygen requirement, activities of catalase, urease and oxidase, hydrolysis of casein, starch and aesculin, nitrate reduction, VogesProskauer reaction, and production of indole and H 2 S were determined according to the conventional methods described by Cowan & Steel (1965) and Smibert & Krieg (1994) . The utilization of sole carbon and nitrogen sources was determined according to the methods described by Gao et al. (1994) . API 20E and API 50CH kits (bioMérieux) were used according to the manufacturer's instructions to further determine the physiological and biochemical characteristics of strain FJAT-18043 T .
For chemotaxonomic characterization, biomass of strain FJAT-18043 T and the reference strains was harvested from cultures after incubation on NA medium at 30 8C for 48 h. The physiological age of the point of harvest for the bacterial strains tested was the exponential growth phase. For cell-wall chemotaxonomy, the peptidoglycan diamino acid test was carried out according to published protocols (Schumann, 2011) . The amino acid composition of the peptidoglycan hydrolysate (4 M HCl, 16 h, 100 8C) was determined by TLC, two-dimensional TLC and GC/ MS. Menaquinones were analysed as described by Collins et al. (1977) using reversed-phase HPLC (Groth et al., 1996) . Extraction and analysis of polar lipids by twodimensional TLC was performed according to Minnikin et al. (1984) by the identification service of the DSMZ. For determination of cellular fatty acids, experiments were performed according to the standard protocol of the Sherlock Microbial Identification System version 6.0 (MIDI), and the fatty acids were analysed by GC (model 7890; Agilent) and identified using the TSBA6 database of the Microbial Identification System (Sasser, 1990) .
For 16S rRNA gene sequencing and phylogenetic analysis, chromosomal DNA was extracted and purified according to standard methods (Hopwood et al., 1985) . The 16S rRNA gene sequences were amplified by PCR with the universal primers 9F (59-GAGTTTGATCCTGGCTCAG-39) and 1542R (59-GGAGAAAGGAGGTGATCCAGCC-39) as described by Lee et al. (2001) . The sequence of the amplified 16S rRNA gene was determined using a DNA sequencer (ABI 310 sequencer; Applied Biosystems). The resultant 16S rRNA gene sequence was compared with that of reference strains with validly published names using the EzTaxon-e server (http://www.ezbiocloud.net/eztaxon; Kim et al., 2012) . For calculation of pairwise sequence similarity values, sequence data were calculated using the global alignment algorithm obtained through the EzTaxon-e server . After multiple alignments of the data by CLUSTAL X (Thompson et al., 1997) , phylogenetic trees were reconstructed using the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) methods implemented with MEGA version 6 (Tamura et al., 2013) . Evolutionary distances were computed according to the model of Jukes & Cantor (1969) . The reliability of each branch was evaluated by bootstrap analysis based on 1000 replications (Felsenstein, 1985) . The 16S rRNA gene sequences used for the phylogenetic comparisons are shown in the neighbour-joining tree with their strain designations and accession numbers (Fig. 1 ).
For determination of DNA G+C content, genomic DNA was prepared using the method described by Hopwood et al. (1985) . The G+C content was determined using the HPLC method (Mesbah et al., 1989) . For DNA-DNA hybridization, experiments were performed using a modification of the optical renaturation method described by De Ley et al. (1970) and Huss et al. (1983) , using a UV/VIS spectrometer equipped with a temperature programmer controller (Lambda 35; Perkin-Elmer). DNA was sheared by sonication (Scientz) at 40 W for three periods of 5 s. Renaturation was performed in 26 saline-sodium citrate buffer at 65.9 8C. Three replicate hybridizations were carried out.
Morphological investigation showed that cells of strain FJAT-18043 T were Gram-stain-positive and rod-shaped with a size range of 0.35-0.5961.65-3.2 mm (Fig. S1 , available in the online Supplementary Material). Ellipsoidal endospores were found and the cells were motile. Growth was observed at temperatures of 20-45 8C, at pH 6.0-10.0 and with 0-10 % (w/v) NaCl. Optimum growth was found at 35 8C, at pH 9.0 and with 0 % (w/v) NaCl. No growth was observed below 20 8C or below pH 5.0 as well as above 10 % (w/v) NaCl. The detailed physiological and biochemical characteristics of strain FJAT-18043 T in comparison with its closest phylogenetic neighbours are presented in Table 1 .
The almost-complete 16S rRNA gene sequence (1410 bp) of strain FJAT-18043 T was determined. Pairwise comparisons indicated that strain FJAT-18043 T was related most closely to B. eiseniae A1-2 T (97.7 % similarity), followed by B. horneckiae DSM 23495
T ( T and others (Fig. 1) . The topologies of the phylogenetic trees built using the maximum-likelihood and maximum-parsimony methods also supported the conclusion that strain FJAT-18043 T forms a stable clade with B. eiseniae A1-2 T , B. horneckiae DSM 23495 T and others (Figs S2 and S3) . This analysis suggested that strain FJAT-18043 T may represent a distinct species within the genus Bacillus. The genomic DNA G+C content of strain FJAT-18043 T was 48.8 mol% whereas that of B. eiseniae A1-2 T was 38.5 mol% (Hong et al., 2012) . The level of DNA-DNA relatedness between strain FJAT-18043 T and B. eiseniae A1-2 T was 36.1 %, which is well below the 70 % threshold cut-off for recognition of prokaryotic species (Wayne et al., 1987) , thus suggesting that strain FJAT-18043 T should be considered as representing a novel species in the genus Bacillus.
Analysis of the cell-wall peptidoglycan showed that strain FJAT-18043 T contained L-Orn-L-Ser-D-Asp (A4b type) as the diagnostic diamino acid; meso-diaminopimelic acid was absent. The menaquinone was identified as MK-7. The polar lipids detected were diphosphatidylglycerol,
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Bacillus vietnamensis phosphatidylglycerol, phosphatidylethanolamine, phosphatidylserine, four unknown phospholipids and two unknown aminophospholipids (Fig. S4) . The major fatty acids present in strain FJAT-18043 T were anteiso-C 15 : 0 (26.1 %), iso-C 15 : 0 (35.1 %), iso-C 16 : 0 (7.8 %), anteiso-C 17 : 0 (6.8 %), C 16 : 0 (4.6 %) and iso-C 14 : 0 (5.0 %). Marginal quantitative differences were observed in the profile of fatty acids compared with B. eiseniae A1-2 T and B. horneckiae DSM 23495 T (Table S1 ). The fatty acid profile of strain FJAT-18043 T was similar to that of the reference strains tested, although there were differences in the proportions of some components. These data are consistent with reports that iso-and anteiso-branched fatty acids of the 14217 carbon series are typical of those found in the membranes of members of the genus Bacillus (Albert et al., 2005; Kämpfer, 1994) .
The phenotypic and chemotaxonomic properties of strain FJAT-18043 T and 16S rRNA gene sequence comparisons, along with DNA-DNA hybridization, distinguish strain FJAT-18043 T from B. eiseniae A1-2 T . Based on the present polyphasic analysis, strain FJAT-18043 T is considered to represent a novel species within the genus Bacillus, for which the name Bacillus solani sp. nov. is proposed.
Description of Bacillus solani sp. nov.
Bacillus solani (so.la9ni. N.L. gen. n. of the plant genus Solanum, from which the type strain was isolated).
Cells are Gram-stain-positive, motile rods, 0.35-0.59|1.65-3.2 mm in size, occurring singly. Ellipsoidal endospores are located terminally in a swollen sporangium. After growth at 30 uC on NA, colonies are circular, pale orange, slimy with entire indented edges, and about 3 mm in diameter. Growth occurs at 20-45 uC (optimum 35 uC), at pH 6.0-10.0 (optimum pH 9.0) and with 0-10% (w/v) NaCl (optimum 0%). Aerobic. Catalaseand oxidase-positive but urease-negative. H 2 S and indole are not produced. Positive for gelatin hydrolysis, VogesProskauer test, nitrate reduction and citrate utilization. Negative for b-galactosidase (ONPG), tryptophan deaminase, arginine dihydrolase, lysine decarboxylase and ornithine decarboxylase. Produces acid from N-acetylglucosamine and aesculin, but not from any of the other substrates tested. The major cellular fatty acids are anteiso-C 15:0 , iso-C 15:0 , iso-C 16:0 , anteiso-C 17:0 , C 16:0 and iso-C 14:0 . The quinone is MK-7.
The type strain, FJAT-18043 T (5DSM 29501 T 5CCTCC AB 2014277 T ), was isolated from rhizosphere soil of a pH range 6-10 6.5-11* 6-10.8D 7.0-9.5 7-10 pH optimum 9.0 7.0 7.0D 8.0 7-8 NaCl range (%) 0-10 0-9* 0-10D 0-8.5 0-8 NaCl optimum (%) 0 0 ND 0.5 1-3
Acid production from (using API 50 CH): 
